In this article, we present a simple methodology based on Max-Neef, Elizalde and Hopenhayn (1991) "human scale development" paradigm to measure current levels of Quality of Life (QoL) for urban environments. In this procedure, fundamental human needs form the study domains. We assess their fulfilment with a set of questions reflecting the subjective dimension of QoL. We sort questions into needs after two consecutive processes: a qualitative one involving local communities and/or expert groups, and a quantitative one involving the definition of weights for each question and per need. Complementarily, we add objective indicators to reflect the objective dimension of QoL. This way, we make possible a comparison between the two dimensions and a definition and computation of an integrative QoL. We argue that this method can be used to define more holistic urban quality indexes to improve decision making processes, policies and plans. It can also be seen as a tool to enhance bottom-up approaches and processes of urban analysis to create more liveable places for the dwellers.
Introduction
Urban environments have traditionally attracted people as they offer a wide choice of positive stimuli and opportunities for housing, work and leisure (Bonnes, Scopelliti, Fornara, & Carrus, 2013) . This attraction has led to the creation of big urban settlements that accumulate today 55% of earth's total population, a number that is expected to grow up to 68% in 2050 (United Nations, 2018) . The present worldwide trend toward urbanisation is intimately related to economic development and to profound changes in social organisation, land use and patterns of human behaviour (Angel, Sheppard, & Civco, 2005) . The demographic scale of these changes is unprecedented (Berry & OkuliczKozaryn, 2009; D'Acci, Haas, & Bardhan, 2016) and will lead to important but still partially understood impacts on the global environment.
An increased number of negative-and potentially occurring-aspects of urban living can be identified. Examples are road traffic noise, poor air quality, high temperature and crowding, to name just a few. These sources of environmental stress have various physical and psychological consequences, including healthrelated problems, annoyance, negative emotions and diminished cognitive functioning (Bilotta & Evans, 2013; Bonnes et al., 2013) . In addition, environmental stressors can negatively impact social behaviour (Moser, 1988; Page, 1977) . For example, noise and crowding may increase avoidance reactions and aggression and decrease prosocial behaviour (Regoeczi, 2003) . It seems thus clear that the continuous accumulation of the population in cities worldwide, along with uncontrolled urban sprawl, is leading to degraded urban habitats, seriously affecting the emotional and physical state of city dwellers Kennedy & Adolphs, 2011; Lederbogen et al., 2011; Moro, Brereton, Ferreira, & Clinch, 2008; Veenhoven, 2007) .
However, the last few decades have witnessed a tendency to consider the increasing complex spatialities of the globalising world, including spatialities of power and changing identities (Paasi, 2008) . Both the perception of citizens and the conception of planners (Lefebvre, 1974) on space have been changing slowly, mainly due to the increasing aforementioned environmental, social and economic problems encountered in urban conurbations. Although places are being seen both as progressive (open to the wider world) and regressive (self-enclosing, defensive, inward-looking, and reactionary; Antonsich, 2011) , urban environments are being re-evaluated and reconsidered as valuable for health, social integration and wellbeing of the individuals (Townsend, Maguire, Liebhold, & Crawford, 2010) . At the same time urban space is being seen as a material, constitutive element of daily life, economy, and politics (Martin, McCann, & Purcell, 2003) , an unavoidable social product created from a mix of legal, political, economic, and social practices and structures (Lefebvre, 1974) . In this sense, Quality of Life (QoL) forms a subject of increasing interest and several empirical studies have been developed in order to characterise, either by means of subjective or objective indicators, the links between QoL and urban societies (see Berry & Okulicz-Kozaryn, 2009; Easterlin, Angelescu, & Zweig, 2011; Marans, 2012; Massam, 2002; O'Brien, 2005; van Kamp, Leidelmeijer, & Marsman, 2003; Wenz, 1977, and references therein) . It is then important to examine the relationships between the characteristics of urban environments and the perceived QoL of the residents. Following this rationale, this article introduces a method of measurement of QoL for urban environments, based both on the perception of people using the urban space and data on existing objective spatial indicators. To check the levels of QoL per domain, Max-Neef et al.'s (1991) conceptual framework on "human scale development" (HSD) is used.
This article is organised as follows. Section 2 presents a literature review on human needs, the HSD paradigm and QoL. Section 3 includes the methodology proposed for the compilation of data and the comparison and measurement of subjective and objective dimensions of QoL in order to achieve an integrative result. Section 4 corresponds to the discussion section. The article ends with Section 5, conclusions.
Literature Review
The "human development" concept has its philosophical roots in Amartya's Sen capability approach (Alkire, 2002b; Nussbaum, 2000; Robeyns, 2005; Sen, 1999) . The conceptual swift towards this type of development with a human face was embraced by the UNDP report of 1990 entitled Concept and Measurement of Human Development (UNDP, 1990) . It was a breakthrough to the mainstream thinking of development solemnly as economic growth. Although the capability approach has since became the reference point to all practical approaches regarding human well-being evaluation, in this article we will focus on the HSD approach. Their main differences can be found on the way they define dimensions (Alkire, 2002a) , their philosophical bases (Schumacher, 1973) , the terminology and meaning of main concepts (i.e., needs and satisfiers versus functioning and capabilities) and the evaluation schemes (Cruz, Stahel, & MaxNeef, 2009 ).
The HSD notion appeared for the first time in an article published by the Dag Hammarskjöld Foundation in 1986 (Max-Neef, Elizalde, & Hopenhayn, 1986 , 1989 . It was then suggested that the best development process would be the one that enables improvement in people's QoL, allowing people and their communities to be selfcoherent within themselves (Max-Neef, 1986 ). The axis of this central thought is that HSD concentrates on, and is sustained by, (1) the satisfaction of fundamental human needs and the generation of growing levels of selfreliance, and (2) the construction of "organic articulations of people with nature and technology, of global processes with local activity, of the personal with the social, of planning with autonomy, and of civil society with the State" (Max-Neef, 1992, p. 197) .
The HSD approach differs from other need theories popular in previous decades such as Maslow's (1954) , the International Labour Office's (1976) and Streeten's (1981) , mostly because of the utilitarian view observed within them (Cruz et al., 2009) . Utilitarianism is known to be looking only at the individual level, favouring whatever maximises individual happiness as the best choice, and misleading the evolution of the satisfaction of needs in time, implying that more is always better. It promotes selfish decisions rather than collective ones (von Borgstede, Johansson, & Nilsson, 2013) and when a large number of people makes selfish choices, negative outcomes accumulate, creating a situation in which everybody would have been better off if they had not acted in their own interests (Dawes, 1980) . HSD takes a different appreciation acknowledging that because of our common human nature, we must satisfy a set of fundamental needs-common to all-to maintain a rich and meaningful life. These needs can indicate at the same time both "deprivations and individual and collective human potential" (Max-Neef et al., 1991, p. 30) . They are seen as "finite, few and classifiable" (p. 18), changing in a slow pace along with the evolution of our kind (Elizalde, 2003; Max-Neef et al., 1989) .
The fulfilment of all needs is considered equally important since any unsatisfied or not adequately satisfied human need reveals a form of human poverty, hindering happiness and therefore developing potential pathologies (Cruz et al., 2009) . What changes over time and between cultures are the satisfiers of these needs. There is no one-to-one correspondence between needs and satisfiers: one satisfier may contribute simultaneously to the satisfaction of different needs or, conversely, a need may require various satisfiers in order to be met, and these relations are not fixed, they vary according to time, place and circumstance (Max-Neef et al., 1991) . Each economic, social and political system adopts different methods for the satisfaction of the same fundamental human needs. In every system, needs are satisfied (or not satisfied) through the generation (or destruction) of different types of satisfiers.
QoL is directly related to obtaining the necessary conditions for happiness throughout a society (McCall, 1975) . These conditions can be identified with the availability of means for the satisfaction of human needs rather than human desires, and any lack of them may lead to unhappiness. QoL represents how well human needs are met or the extent to which individuals or groups perceive satisfaction or dissatisfaction in various life domains . It forms a multi-scale, multi-dimensional concept that contains interactive objective and subjective elements. Recent research in QoL focuses on either of these two elements to construct quantitative indicators (Veenhoven, 2000) . But, if QoL is to embrace the totality of human life, then both, objective and subjective dimensions should be considered (Cummins, 2000) as much as the cross-level interactions between them (Berry & Okulicz-Kozaryn, 2009 ).
Previous research demonstrated that the relationship between variables measured within each dimension is complex. Especially, for the urban contexts it is shown that although relationships between objective and subjective indicators of QoL can be weak, care should be taken when making inferences about improvements in subjective QoL based on improvements in objective QoL (McCrea, Shyy, & Stimson, 2006) . The combination of both objective and subjective measures towards an integrative QoL assessment enable the capture of a more holistic and effective image of the multiple social, special and temporal scales a place may have. QoL can then be related to the opportunities that are provided to meet human needs in the forms of built, human, social and natural capital (in addition to time) and the policy options that are available to enhance these opportunities (Mulder, Costanza, & Erickson, 2006; Vemuri & Costanza, 2006) .
Research Methodology
We present the main steps of our methodology for the QoL assessment in Figure 1 . The first four steps form the preparation process, the next two the classification and weighting process and the final three the final process toward an integrative QoL.
Preparation Process
We suggest starting from the definition of the place corresponding to the study case. Seeing this place as a system and defining its boundaries in terms of time, space, culture, history, etc., is essential for the second step of the methodology, the definition of the satisfiers. To do so, we should respond to the following question: what do we consider important to assess, focusing on the socioeconomic and geographical characteristics of our study case? The satisfiers, whether of individual or collective nature, include all things that, by representing forms of being, having, doing and interacting, contribute to the realisation of human needs (Max-Neef et al., 1989) . "Being" refers to personal or collective attributes (usually expressed as nouns related to the subject's intrinsic attributes as our biological constitution, character and values); "having" registers institutions, norms, mechanisms, tools that can be expressed in one or more words (i.e., exosomatic tools, laws and information); "doing" is related with actions, personal or collective, that can be expressed as verbs. And "interacting" refers to locations and milieus (as times and spaces) and the way people relate to and articulate their environment (Max-Neef, 1992) .
After completing the list of the satisfiers we should ask ourselves what we would like to measure related to them. This list of items corresponds to step 3. We should also think of how we want to do so. The second question will give us the questions and their thresholds we will later incorporate in our survey to complete the subjective dimension (step 4). In Table A1 of the Appendix we include an example of some satisfiers with their items and questions.
Classification and Weighting Process
Steps 5 and 6 suggest a participatory process to (1) check if the satisfiers, items and questions are corresponding to the place selected as our study case, and (2) to classify and weight the questions inside each need. The process should involve the local community and/or experts. We will call them our study group. Their engagement depends on the study case: it could be the neighbourhood committee of a neighbourhood we would like to study, an interdisciplinary group of experts with special interest to these subjects, an emerging social group wanting to give life to a public space, etc. They shouldn't necessarily be the same participants of the survey, but people with knowledge of the needs of the place in question. We will focus here in point 2) which is more complicated. The main function of the study group is to classify the survey questions into the human needs. We have already mentioned that in this study we are building on the HSD paradigm (Max-Neef et al., 1991) , taking into consideration the suggestions made by on measuring QoL. We suggest the use of the axiological needs, corresponding to subsistence, protection, affection, understanding, participation, leisure, creation, identity and freedom. Protection is changed to security, as suggested by , and subsistence is considered within reproduction, being the latter understood as a part of the former. Spirituality/ transcendence is also included because of its importance, both in QoL studies and in the assessment as a need (Moberg & Brusek, 1978; O'Brien, 2005; Peterson & Webb, 2006; Van Dierendonck, 2011) .
The matching of the questions to one or more needs is a subjective choice related to personal understanding and interpretation. Consequently, we should ask the study group to individually classify the questions to each need. The easiest way to do so would be to match each question only to one need, but, as questions may be related to more than one need, it is recommended to give the freedom of selection to the participants. The categorisation of questions performed by the study group implies a subsequent process of weighting, where the importance of each question in the definition of a need will depend on the aggregated results of all members of the study group. To clarify this weighting process, a hypothetical example is given in Figure 2 , where a study group composed by three people (P1, P2 and P3) is asked to classify four questions (Q1, Q2, Q3 and Q4) into three needs (N1, N2 and N3). Regarding need N1, all three members of the study group consider it is assessed by question Q1, while only two of them consider that it is also assessed by question Q2. The question weight is the ratio between the number of people who considered that question (Q1) related to that need (N1), and the total number of people who considered a question (Q1 and Q2) for that same need (N1). In this case, the weights for questions Q1 and Q2 would be 3/5 and 2/5, respectively. In this sense, same questions may have different weights for different needs. For instance, bearing in mind the study group's classification of questions for need N2 in our example, all four questions would have the same weight corresponding to ¼, which is different from the weight assigned to them in assessing need N1 (i.e., 3/5 and 2/5 respectively). If the number of questions is large, the study group may use the items (see Table A1 of the Appendix) for the classification or even work directly with the satisfiers.
Towards Integrative QoL
Step 6 points to the subjective dimension. To do so we start from the realisation of the survey, created using the corrected list of questions. It should be answered by a random and diverse sample of the target population related to the study case. It should be anonymous and may be completed both online and in person (Papachristou & Rosas-Casals, 2015b) . The web survey mode is proposed because it has several advantages. It does not suffer from interviewer bias, and responders may feel more comfortable answering sensitive questions or moving through a survey at their own pace (Pearce & Ozdemiroglu, 2002) . Moreover, a vast improvement in response speed over traditional mail surveys is widely reported and the financial expenditure (Wolfgang, 2002) and environmental impact of surveys on the Internet is smaller due to the elimination of postage, printing and data entry (Dillman & Bowker, 2002) . The lack of any clarification of questions (MacKerron & Mourato, 2009 ) and the over-participation of responders with degrees in higher education, that tend to belong mainly to middle class and be more liberal (Brenner, 2002; Wolfgang, 2002) can be catalogued as some of the disadvantages of web surveys. Using only online surveys thus can cause some bias and may considered as non-representative. Therefore, the use of inperson surveys is also suggested by the authors. To complete this dimension, we should calculate the statistics regarding each question's answers. A good interpretation of the accumulated data may lead to the creation of a visual representative image of the sample and foresee in it what is missing, what goes wrong and what is affecting personal well-being (Papachristou & RosasCasals, 2015b) .
Once the subjective approach is completed, the objective one should be added (step 7). It consists of adding related objective indicators and their values for every question of our list. After doing so, thresholds should be also added for every objective indicator (see Table 1 ). Although it is sometimes difficult for the researcher to obtain data at a local scale, depending on the available data source, actual final considered threshold values should be obtained in decreasing order from the local to the regional scale. Objective thresholds come also in decreasing order from established local, regional or world legal limits and regulations.
Generalised thresholds and norms do not always work for all (urban) environments, and should be adjusted to our selected study case: space, place and its residents' culture, habits, customs and traditions. And even doing so, subjective perceptions and thresholds do not always coincide with the objective reality, where thresholds are usually quantified under unbiased assumptions. This fact might influence QoL and the perception that people obtain from their surrounding space and environment, curtailing initiatives that would be otherwise beneficial. Consequently, objective and subjective indicators and their thresholds should be considered altogether to detect possible deviations (step 9). This can be done with a matrix (see Table 2 ), where columns are identified in the following way:
1. Need. 2. Questions, related to each need. Each need is assessed by means of a number n of questions. Same questions can be used to assess different needs (i.e., question 2 is included to assess need A and need B). 3. Question weight, includes the partial weight w n as % of each question, following the weighting process conducted by the group of experts and/or the community (see Section 3.2). Recall that a need is related to a particular group of questions, and weights for these questions must add up 100%. a. Actual value of the item (i.e., current level of air quality, etc.). b. Threshold, being it an upper or lower legally admitted limit for a particular dimension (i.e., maximum levels of NOx concentration in ppm, etc.) c. Satisfaction related to this threshold, identified with the binary variable b O n , showing whether the current value of this dimension is lower/higher than the threshold (with a numerical value of 1) or not (with a numerical value of 0). (Table 1 , last row) correspond to the average of the individual objective, subjective and integrative scores per each need, respectively.
Discussion: Assessing QoL in a Neighbourhood of Barcelona (Spain)
We tested the methodology on Vila de Gràcia, a neighbourhood of Barcelona (Spain), with the aim of validating and discussing its steps and usefulness. We constructed the survey based on the satisfiers and questions listed in Table A1 of the Appendix. Our study group was formed by a group of experts of the Sustainability Measurement and Modelling Lab (summlab.upc.edu/en) and the University Research Institute for Sustainability Science and Technology of the Universitat Politècnica de Catalunya (UPC)-BarcelonaTech (is.upc.edu/en). They were responsible for (1) the validation of the survey questions, and (2) the classification of the different questions into needs. Their work allowed us to compute the weight of each question per Need. We also established objective indicators and both objective and subjective thresholds related to each question.
A filled example of the matrix introduced in the previous section (Table 1) is shown in Table 2 , where we omitted results for the objective and subjective scores to avoid overloading the table with excessive data. We observe that one same question (i.e., "How satisfied are you with the air quality in the neighbourhood?") has a different weight for two different needs (i.e., subsistence and security). Experts have given to this question a higher importance inside the security need. Regarding the subjective thresholds, questions included answers in a scale range from 1 to 5 and, the thresholds in these cases are satisfied if more than 50% of the population sample rates them above 3. Objective values correspond to local (and in this example, environmental) indicators, and their thresholds correspond either to (a) limits pre-established by the indicators or (b) globally established limits.
The same process was followed for the rest of the questions to achieve the total score (i.e., satisfaction) per need and dimension, and the final QoL score for this study case. These values are shown in Table 3 and Figure 3 (i). Results show a significant difference between total objective and subjective scores on average terms, with the objective score well below the subjective one, indicating that either people answered trying to appear more satisfied than they really are, or objectively established thresholds are rather strict related to the reality and they do not correspond to what people truly need or feel. Regarding the subjective dimension, all needs obtain a medium level of satisfaction (around 50%), exception made for two extremes: spirituality/transcendence, with the lowest one (46.1%), and participation and iden- tity, with the highest ones (67.3% and 71.6% correspondingly). In the objective dimension, needs obtain a much lower satisfaction than in the subjective one. The lowest satisfaction corresponds again to spirituality/transcendence (8.8%), followed by creativity (10.1%) and leisure (13.0%). Since the final integrative result depends on the value of β n for each question, integrative results do not necessarily correspond to an average of both previous dimensions (i.e., objective and subjective). In our study case, integrative QoL stands between subjective and objective scores. At the need level, integrative satisfaction appears between subjective and objective dimensions, but with no need over 50%. Spirituality/transcendence reaches again the lowest satisfaction level (23.6%), indicating the poorest fulfilment of this need for the Vila de Gràcia neighbourhood. As mentioned previously (see Section 2), in the HSD paradigm the fulfilment of all needs is considered as equally important and any unsatisfied or poorly satisfied need reveals a form of human poverty. The low satisfaction of spirituality in all dimensions, and creativity and leisure for the objective dimension, suggest the prioritisation of future policies and plans related to the fulfilment and satisfaction of these needs. The steps in which this methodology unfolds allow, at least, two different options to help defining future policies and plans. On the one hand, the identification of intervention axes and actions for each affected need and based on their satisfiers. The low representation of these needs in the objective dimension indicates that these domains are mainly connected to the individual and in these cases, literature indicates that linking objective and subjective measures of QoL may be relatively straightforward (McCrea et al., 2006) . In other words, by making interventions in the urban grid of the neighbourhood, like adding establishments and equipment or ameliorating the existing ones, a higher perceived satisfaction will also be obtained. In the specific case of spirituality/transcendence the example of satisfiers organised in forms of being, having, doing and interacting can be taken into consideration: actions such as facilitating access to nature and the creation of green spaces or the promotion of social centres and athenaeums would probably help in generating feelings such as calmness, compassion, peace, and understanding, directly connected to the need in question. Regarding leisure and creativity, these two spheres are considered as highly interrelated by the modern societies. In fact, Max-Neef et al. (1991, p. 17) state that "idleness" (leisure in our case) "and creation" (creativity in our case) "seem to be inseparable if the former is understood as the state of mind and spirit that is inviting to the muses". It seems that our present-day extremely (pre)occupied and stressed way of life clearly affects the satisfaction of these needs. In the actual economic model, human creativity (i.e., thinking of novel and productive ways to do things) is generally declining and being replaced by high-tech apparels and gadgets (Csikszentmihalyi, 1996; Johnson, 2010) . Hours spent on television, on the internet, using smart phones, video games along with the low participation to productive processes might be the possible answer to the low creativity and leisure scores. Actions such as the promotion of free time activities in the neighbourhood, or the forwarding of creative collaborative communities would probably lead to higher subjective scores in both needs. On the other hand, when the methodology is slightly extended to make use of weighted networks and dependence coefficients, it can be used to (1) reveal connectivity pat-terns between needs and to (2) allow the identification and use of more strongly satisfied needs for the fulfilment of others less so favoured (Papachristou & RosasCasals, 2016) .
The application of this methodology for Vila de Gràcia revealed one particularly difficult task related with the search of objective data and indicators. For this specific case study only 36% of the questions appears to have corresponding objective values public and openly accessible. If we excluded questions with no objective corresponding data, results would have been those shown in Figure 3 (ii). All needs of the three categories in this case would have had higher scores. However, integrative results would not have been between the two dimensions as in the original case, but they would have had lower scores. This fact indicates that (1) most questions are satisfied either subjectively or objectively, and (2) that previous results were too low mainly because of the missing objective values (especially in the case of spirituality and creativity, that could be considered as more subjective needs). The fact that selfreported happiness is subjective, does not mean that it is unrelated to relatively objective variables (Lyubomirsky, Sheldon, & Schkade, 2005) . In this sense, the scale of reference also affects the result and should be considered of great importance. It is true that researchers often encounter difficulties in finding legal limits and regulations or data at a local scale. However, it is recommended to always concentrate their inquest from the local to the regional and the global in order to maintain the same reference scale and to enable a comparison with the subjective data. At the same time, further caution should be taken both (1) during the selection of the objective indicators, as they cannot be based in subjective perceptions (Papachristou & Rosas-Casals, 2015a) , and (2) while making inferences about improvements in subjective QoL based on improvements in objective QoL (McCrea et al., 2006) . Last but not least, it is important to recall that this type of measurement represents a snapshot in time. Urban environments are dynamic (Batty, 1971) and open systems (Sennett, 2006) and should be studied as such. From a social point of view, even though the methodology contains objective data, it depends mostly on the researchers' and/or study group's perception and criteria, both during the selection of satisfiers and the shaping of the survey question and the question classification process. Therefore, it is mandatory to try to incorporate all different options and aspects that may affect somebody's well-being and QoL, and the fulfilment of her needs (Papachristou & Rosas-Casals, 2015b) . In terms of policies, any measurement data used for predictive purposes related to the QoL in our system would have to be repeatedly collected over sufficiently long time and samples, to successfully capture the co-evolution of humans with their environment, in order to develop an effective knowledge base and to be able to define improvement scenarios .
Conclusions
Adding the possibility of expression of citizen voices to policy processes would deliver the much sought-after openness, transparency and inclusive dialogue missing in regular institutional and political practice. The subjective perception and feelings that a city dweller obtains from its surroundings is usually more than the mere sum of its isolated, and objectivised, forming parts. Thus, an integrative assessment is needed to conflate objective and subjective spheres to evaluate QoL in the particular case of the urban environment, keeping always in mind that, as society-nature relationships are characterised by complexity, uncertainty and political contentiousness, a complete and impartial view is rarely, if ever, possible. The methodology presented in this article allows the integrative approach considering both aspects and incorporating different questions into axiological domains and under the HSD frame of reference. By these means, it favours a small-scale, human-oriented, democratic approach, potentially leading to a more social design of urban space, while respecting the urban environment.
The use of human needs as domains of study aims at understanding the category in which a problem may be concentrated. Needs indicate deprivations and at the same time individual and collective human potential. Each economic, social and political system adopts different methods for the satisfaction of the same fundamental human needs. In every system, they are either satisfied or not through the generation or non-generation of different types of satisfiers. Therefore, the method here presented may also be of significant help when having to decide the focus of a decision-making process, concerning future policies, plans and measures of improvement. At the same time and keeping in mind that the fulfilment of all needs is considered equally important, this methodology can be considered as a useful tool both to evaluate and to improve the current urban environment, concentrating the efforts on the QoL of the dwellers.
Urban design and planning must be focused on the making of places for people and precisely on the process of making better places for people than would otherwise be produced. To achieve QoL, there is a need for a more democratic and enriching environment to maximise the degree of user choice, giving emphasis on the correlation between designed space, activities and use. We hope this methodology could help scholars, researchers, decision makers and citizens to finally understand that urban planning should be about planning for people who live in the city rather than planning for the city. tion of the survey questions and their classification into needs. 
